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(54) PERCUTANEOUS INFORMATION TRANSMITTING SYSTEM FOR ARTIFICIAL 
ORGAN OR THE LIKE 

(57)Abstract: , 
PROBLEM TO BE SOLVED: To secure the safe and 
proper operation of an artificial organ, etc., by correctly * 
and bi-directionally transmitting information concerning 
the operation control of the artificial organ, etc., at high ^ 
speed and also fairly preventing the runaway and * 
mulfunction, etc., of a computer which constitutes the 
control means of a system. 

SOLUTION: The system includes a first control means 
for controlling the operation of the artificial organ 
embedded in a living body, a second control means 
which is placed outside of the living body and exchanges 
information with the first control means, and a first 
transmitting means for performing percutaneous (without 4 
invading the living body) transmission of an information 

signal between the first and second control means. A first communication means consists of 
an external transmitter/receiver and an internal transmitter/receiver which mutually exchange 
the signal by electromagnetic induction. The both transmitters/receivers respectively have a 
digital modulating/ demodulating circuit and a data processing control means. Thus, the 
artificial organ is normally and fairly operated at high speed by an accurate data processing 
and bi-directional transmission in the percutaneous information transmitting system for the 




i://wwl9ipdl.mpit.go.ip/PAl/result/detail/main/wAAAPMaiLIDA415 135497P1 .htm 10/13/2010 



Searching PAJ 



artificial organ, etc. 



Page 2 of 2 



i://wwl9ipdlinpit.go.ip/PAl/result/detail/main/wAAAPMaiLIDA415 135497P1 .htm 10/13/2010 



JP,2003-135497,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation nnay not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]An endermic information transmission system in an artificial organ etc. which is 
provided with the following and characterized by enabling it to always operate said artificial 
organ properly by processing of high-speed and exact data and bidirectional transmission. 
The 1st control means that makes motion control of an artificial organ laid underground in the 
living body. 

The 2nd control means that is out of a living body, and delivers and receives information 
between said 1st control means. 

Have the 1st transmission means that transmits an information signal between said 1st control 
means and the 2nd control means endermically (without carrying out invasion of the living 
body), and said 1st means of communication. Constituting from outside-of-the-body side 
transceiving equipment which transmits and receives a signal mutually by electromagnetic 
induction, and inside-of-the-body side transceiving equipment, both this transceiving 
equipment is a digital modulation and demodulation circuit and a data processing controlling 
means, respectively. 

[Claim 2]Claim 1 comprising: 

The 3rd control means that delivers and receives information between the 2nd control means. 
The 2nd means of communication that transmits an information signal between said 2nd 
control means and the 3rd control means with radio system. 

[Claim 3]An endermic information transmission system in an artificial organ etc. which are 
characterized by the 2nd means of communication being what can transmit and receive mass 
data in a high speed and both directions with radio system in Claim 2. 
[Claim 4]An endermic information transmission system in an artificial organ etc. which are 
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characterized by the 2nd means of communication being what can be connected to computer 
networl^s, such as the Internet, in Claim 3. 

[Claim 5]The 1st control means, the 2nd control means, and a data processing controlling 
means consist of one-chip microcomputers, respectively. 

while making as [ communicate / communication available distance of the 1st means of 
communication is around about 7 cm, and / on the other hand, / with inside-of-the-body side 
transceiving equipment / it / via clothes ] - being concerned - others - an endermic 
information transmission system in an artificial organ preventing interference with an endermic 
information transmission system. 

[Claim 6]An endermic information transmission system in an artificial organ etc. which are 
characterized by forming a receiving set of an information signal from inside-of-the-body side 
transceiving equipment, replacing with outside-of-the-body side transceiving equipment further 
in one of Claims 1-5, and enabling it to monitor an operation situation of an artificial organ in 
the 2nd control means. 

[Claim 7]An endermic information transmission system in an artificial organ etc. which are 
characterized by an artificial organ being either an artificial heart or an artificial pancreas in one 
of Claims 1-6. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]The invention in this application relates to the endernnic infornnation 
transmission system which transmits control information to the control means of an artificial 
organ If needed based on the variety of information noninvasively transmitted to the outside of 
the body from an artificial organ in the living body. 
[0002] 

[Description of the Prior Art]ln order to transmit a variety of information to an artificial heart, an 
artificial pancreas (insulin pump), other artificial organs, or various measuring machine 
machines in the living body etc. which were embedded in the living body and to control from 
the outside of the body, the research which uses a near infrared ray or electromagnetic waves 
is made as a transmission means of an information signal. When using a near infrared ray, the 
distance which can penetrate and transmit the skin is short In it being about 1 cm, and various 
problems produce it. since [ namely, ] the signal transmission through clothes is difficult and 
needs to arrange the transceiving equipment by the side of the inside of the body in a 
hypodermic shallow position ~ for example, this transceiving equipment and artificial heart 
equipment (a pump.) The inconvenience of**, such as necessity, has an inescapable 
imperfect alignment prevention means between the transceiving equipment by the side of the 
inside of the body and the outside of the body which must set up a channel between a driving 
means and a drive control means. 

[0003]On the other hand, the trial which communicates by electromagnetic waves between the 
inside of the body and the outside of the body has stopped at transmission of low frequency 
wave analog signals, such as an electrocardiogram, blood pressure, body temperature. On the 
other hand, it is possible to compute a momentary artificial heart ejection flow, blood pressure, 
etc. from instant motor current and the degree of instant motor rotational angle, and to make 
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the motion control of an artificial heart more precisely for example, in a motor drive artificial 
heart, based on these various data, in order to realize this, mass information can be 
transmitted and received between the in-the-living-body-outside of the body at high speed and 
exactly - required - things - it becomes. It is expected that such necessity will increase 
further from now on. That is, it is because 1 will develop increasingly the function of an artificial 
heart, a defibrillator, an artificial pancreas, and other artificial cochlea and inside-of-the-body 
embedding type apparatus, I will exchange much more information between the in-the-living- 
body-outside of the body and control with high accuracy corresponding to an advanced 
function will be needed. In exchange of a living body's predetermined region, for example, the 
information signal between a muscular part of a certain kind and source of motion control of 
this (brain), it will realize further again in the future when it is also near to change to an 
information transmission system peculiar to a living body, or to transmit an information signal 
with this, and to control necessary. Also in this case, it is indispensable that mass information 
can be transmitted and received between the in-the-living-body-outside of the body at high 
speed and exactly. 
[0004] 

[Summary of lnvention]The 1st control means that makes the motion control of the artificial 
organ laid underground in the living body in an endermic information transmission system [ in / 
in the invention in this application / an artificial organ etc. ], The 2nd control means that is out 
of a living body, and delivers and receives information between said 1st control means. Have 
the 1st transmission means that transmits the information signal between said 1st control 
means and the 2nd control means endermically (without carrying out invasion of the living 
body), and said 1st means of communication. With the outside-of-the-body side transceiving 
equipment which transmits and receives a signal mutually by electromagnetic induction, and 
inside-of-the-body side transceiving equipment, constitute and both this transceiving 
equipment. As it has a digital modulation and demodulation circuit and a data processing 
controlling means, respectively and said artificial organ can always be properly operated by 
processing of high-speed and exact data and bidirectional transmission, it is going to solve 
above-mentioned conventional SUBJECT. 

[0005]ln the above-mentioned composition, it may have the 3rd control means that delivers 
and receives information between the 2nd control means, and the 2nd means of 
communication that transmits the information signal between said 2nd control means and the 
3rd control means with radio system. 

[0006]ln the above-mentioned composition, the 2nd means of communication may be made 
with the composition which can transmit and receive mass data in a high speed and both 
directions with radio system. 

[0007]ln said composition, it can connect with computer networks, such as the Internet, and 
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the 2nd means of connnnunication may be constituted. 

[0008]The 1st control means, the 2nd control means, and a data processing controlling means 
consist of one-chip microcomputers further again, respectively. 

while making as [ communicate / the communication available distance of the 1st means of 
communication is around about 7 cm, and / on the other hand, / with inside-of-the-body side 
transceiving equipment / it / via clothes ] - being concerned - others - it may make with the 
composition of preventing interference with a system. 

[0009]And further, in any of the above, or the system of a description, the receiving set of the 
information signal from inside-of-the-body side transceiving equipment may be formed, and it 
may make as [ monitor / in the 2nd control means / it replaces with outside-of-the-body side 
transceiving equipment, and / the operation situation of an artificial heart ]. 
[0010]Furthermore in the above, an artificial organ may consist of other artificial cochlea and 
inside-of-the-body embedding type artificial hearts, defibrillators, artificial pancreases, or 
apparatus. 
[0011] 

[Embodiment of the lnvention]Hereafter, the embodiment of the invention in this application is 
described. Drawing 1 is a block diagram showing the related composition of each element in 
one embodiment of the invention in this application. The artificial heart is used as an artificial 
organ laid under the inside of the body by this embodiment. In the figure, 1 is an artificial heart 
embedded thoroughly inside of the body, and is provided with the 1st control means that 
controls an artificial heart via a pump body, the motor as a driving source, and a driving source 
like the after-mentioned. 2 is the 1st means of communication that intervenes between the 1st 
control means and the 2nd control means 3 in the outside of the body. 
The information between said both control means is transmitted with the radio system by 
electromagnetic waves. 

4 is the 2nd means of communication that intervenes between the 2nd control means 3 and 
the 3rd control means 5. 

The information between said both control means is transmitted with the radio system by 
electromagnetic waves. 

As this 2nd means of communication 4, although various communication configurations can be 
used, by this embodiment, what is called PHS that is a personal handy phone system is 
adopted. This PHS fits high-speed data transmission. 

There are little electric wave and influence which it has on medical equipment even if it uses it 
in medical facilities, such as a hospital, since it is weak. 

The system which connects with computer networks, such as the Internet, via a wired 
telephone line as other communication configurations is also effective. And 6 is a receiving set 
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of reception only, receives the information signal fronn the below-nnentioned inside-of-the-body 
side transceiving equipment in the 1st means of communication 2, and monitors the operation 
situation of an artificial heart in the 2nd control means. 

[0012]Said 2nd control means 3 is a computer which the wearing person of an artificial heart 
can carry, and has a function which monitors the transfer of information and the operation 
situation of an artificial heart which start the drive of an artificial heart between the 1st control 
means in the artificial heart 1. 

[0013]Said 3rd control means 5 is what processes the various information fed back from the 
1st control means while sending out control information to the 1st control means in the artificial 
heart by the side of the inside of the body via said 2nd control means 3, It is always installed in 
a hospital and other medical facilities, and comprises a host computer under a medical 
practitioner's etc. management. This 3rd control means 5 is added to the steady control action 
of the 2nd control means 3, Or when the state of starting an artificial heart exceeds the 
controllability of the 2nd control means 3, the 2nd control means 3 is replaced, and If the drive 
controlling of an artificial heart Is made and required, necessary directions information will be 
transmitted to the wearing person Itself via the 2nd control means (monitoring screen etc.). 
[0014]Drawing 2 explains further. Drawing 2 is a block diagram of the artificial heart system 
centering on the related composition of the component of the 1st means of communication 2 
and the artificial heart 1. The artificial heart 1 is provided with the 1st control means 13 
concerning the pump body 11, the electric motor 12 as a driving source of this pump body 11, 
and control of a driving source. 

[0015]Sald 1st control means 13 comprises a one-chip microcomputer of 16-bit capacity, an 
encoder, etc. at this embodiment. 

The drive controlling information transmitted from said 2nd and 3rd control is processed, and 
operation of the electric motor 12 as a driving source is controlled. 
This 1st control means 13 monitors operation of the electric motor 12, and sends out the 
Information about that angle of rotation and current to said 2nd and 3rd control means. Said 
2nd control means 3 or the 3rd control means 5 carries out the presumed grasp of the living 
body hemodynamics, such as blood pressure and a blood-flow situation, based on the 
Information fed back from the 1st control means 13, and sends thereby still more nearly 
required control Information to the 1st control means 13. 

[0016]Sald 1st means of communication 2 comprises the outside-of-the-body side transceiving 
equipment 21 and the inside-of-the-body side transceiving equipment 31 laid underground In 
the living body. The outside-of-the-body side transceiving equipment 21 Is provided with the 
one-chlp-mlcrocomputer 24 grade with a capacity of about 16 bits as the ASK modulation and 
demodulation circuit 22 as a digital modulation demodulator circuit, the transmitting antennas 
23, and a data processing controlling means. The inside-of-the-body side transceiving 
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equipment 31 is also the same composition as the outside-of-the-body side transceiving 
equipment 21, and is provided with the one-chip-microcomputer 34 grade with a capacity of 
about 16 bits as the ASK modulation and demodulation circuit 32 as a digital modulation 
demodulator circuit, the transmitting antennas 33, and a data processing controlling means. 
[0017]By the in the living body burial and outside-of-the-body side, the light-gage mold coil is 
being used for the transmitting antennas 23 and 33 in consideration of the wearing nature to 
the body at the inside-of-the-body side. Although it becomes so good [ the coupling coefficient 
of the coil between transmission and reception ] that a coil diameter becomes large, the 
embedding fitness to a living body, etc. are spoiled. For this reason, the transmission coil was 
formed in the diameter of 40 mm by the enameled wire of 0.4 mm of wire sizes, and 1 .5-mm 
thickness from the result of measurement comparison of a coil synthesis coefficient on various 
conditions at this embodiment. And it was considered as the form which fits in the receiver coil 
formed on the concentric shaft inside this transmission coil at the diameter of 20 mm by the 
enameled wire of 0.2 mm of wire sizes, and 1 .5-mm thickness. 

[0018]The control system of the 1st control means 13 grade of the inside-of-the-body side 
transceiving equipment 31 and the artificial heart 1 is formed in the shape of a card type in 
consideration of the embedding fitness to a living body. That is, while electronic parts, such as 
a one-chip microcomputer which constitutes said data processing controlling means 34 and 
the 1st control means 13, are carried on a predetermined substrate, said transmission and 
reception coil is laid under the slot engraved on the substrate, pre-insulation is carried out by 
the well-known means, and it forms in card shape. 

[0019]it not having the necessity for shape[ of a card type ]-izing as mentioned above, since 
the outside-of-the-body side transceiving equipment 21 does not assume the embedding to a 
living body, but, taking the wearing nature to clothes into consideration on the other hand, ~ as 
much as possible ~ thin meat ~ packing to a small thing is desirable. 
[0020]Although an information signal will be conveyed by the outside-of-the-body side 
transceiving equipment 21, the inside-of-the-body side transceiving equipment 31, and 
electromagnetic waves, it is necessary to take into consideration various conditions also 
including the characteristic of an artificial heart about selection of the frequency. That is, if 
frequency is set to not less than tens of MHz, it must take into consideration that neither the 
influence of the electromagnetic wave absorbing of a body tissue appearing nor floating 
capacitance can be disregarded, but alignment becomes difficult, that interference prevention 
is required, etc. So, in this embodiment, the clock and subcarrier of said one-chip 
microcomputer were made to share, and carrier frequency was chosen by one-chip- 
microcomputer operation clock frequency within the limits. As a result, while the carrier 
frequency from 4 MHz and the outside of the body to the inside of the body was 1 0 MHz the 
carrier frequency from the inside of the body to the outside of the body, it could transmit and 
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receive simultaneously, without a bidirectional signal wave interfering mutually by using the 
high tuned circuit of Q showing the sharpness of a frequency characteristic. As for the output 
of the outside-of-the-body side transceiving equipment 21 and the inside-of-the-body side 
transceiving equipment 31, it is desirable for communication available distance to set it as 
about 7 cm because of the interference prevention between the artificial heart systems 
concerning the invention in this application. There is no trouble in communication of the 
outside-of-the-body side transceiving equipment 21 with which it equipped on clothes when 
communication available distance was about 7 cm, and the inside-of-the-body side 
transceiving equipment 31, and if interference with other systems is also an anticipated-use 
mode, it will not produce. 

[0021]Said receiving set 6 is for receiving the information signal from the inside-of-the-body 
side transceiving equipment 31 , for example at the time of a patient's bathing, etc., when the 
outside-of-the-body side transceiving equipment 21 cannot be used. The receiving sets 6 differ 
in the outside-of-the-body side transceiving equipment 21, clothes are equipped with them, 
and it does not communicate, and since it will be used near the patient, placing, the ready-for- 
receiving ability range requires about 2m. The performance information of an artificial heart will 
be sent to said 2nd control means 3 from the inside-of-the-body side transceiving equipment 
31 via this receiving set 6, and monitoring of an artificial heart will be made. 
[0022]An operation of this embodiment is explained based on the above-mentioned 
composition. Predetermined control information is transmitted to the 1st control means 13 in 
the artificial heart 1 via the 1st means of communication 2, and the 1st control means 13 
operates the motor 12 which is a driving source of the pump body 1 1 by a prescribed condition 
by this control information. 

On the other hand, performance information, such as a momentary current value in the motor 
12 and instant angle of rotation, is transmitted to the 2nd control means 3 via the 1st means of 
communication 2. 

The 2nd control means 3 computes a momentary artificial heart ejection flow, blood pressure, 
etc. by processing of said performance information, and checks the driving state of the pump 
body 1 1 . When it can be judged with said computed value that the drive of the pump body 1 1 
is made under setups, the driving state is maintained. 

[0023]on the other hand, when said computed value has separated from setups, based on the 
reform information stored beforehand, the 2nd control means 3 transmits the new control 
information about the drive boiled motor 12 to the 1st control means. As a result, when said 
computed value is judged to have returned to the specified value, the pump body 1 1 maintains 
that driving state. When said computed value does not return to setups by new control 
information. That is, for the reform information beforehand stored in the 2nd control means 3, 
when it is judged that the situation is not improvable, it requires transmission of the new control 
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information for a situation improvennent while notifying the 3rd control means in medical 
facilities, such as a hospital, of the 2nd control means 3. 

[0024]Transmission of the above-mentioned variety of information is made by the 1st means of 
communication 2 and the 2nd means of communication 4. After predetermined data 
processing was made in the one-chip microcomputer as the data processing controlling means 
24 of the outside-of-the-body side transceiving equipment [ in / first / in the information 
transmitted to the 1st control means 13 / the 1st means of communication 2 ] 21 from the 2nd 
control means 3, After being conveyed by electromagnetic induction and making the same 
data processing as the above in the one-chip microcomputer as the data processing controlling 
means 34 to the inside-of-the-body side transceiving equipment 31, it is sent to the 1st control 
means 13 in the artificial heart 1, and predetermined motion control is made about the motor 
12. And the information on the 2nd control means 3 from the 1st control means 13 is also 
transmitted through a course contrary to the above. 

[0025]ln said course of information transmission, it sets to each data processing controlling 
means 24 and 34 of the outside-of-the-body side transceiving equipment 21 and the inside-of- 
the-body side transceiving equipment 31. Error judgment of transmitted and received data and 
correction processing are made. That is, for example, it is incorporated into the one-chip 
microcomputer 24 of the outside-of-the-body side transceiving equipment 21, error judgment of 
data and correction processing are made, and the information signal from the 2nd control 
means 3 is transmitted to the inside-of-the-body side transceiving equipment 31 via a wearing 
person's body tissue by electromagnetic induction after ASK modulation. In the inside-of-the- 
body side transceiving equipment 31, the receipt information after an ASK recovery is 
incorporated into the one-chip microcomputer 34 like said outside-of-the-body side, and error 
judgment of data and correction processing are made. When there is no error, it is outputted to 
the 1st control means 13 of the artificial heart 1 as it is. Data has an error, when it can correct, 
it is corrected and outputted, but when it is a data error whose error correction is impossible, it 
notifies the transmitting side that the data transmission error occurred, and resending of data is 
made. The abnormal occurrence in said both control means will be prevented by transmitting a 
signal to the 1st control means 13 and the 2nd control means 3, and closing a communication 
circuit by the error judging process of a carrier signal, when it is judged that the communication 
state by the side of the inside-of-the-body side-inside of the body has a certain trouble. 
[0026]Since this embodiment arranges a control means (microcomputer) as mentioned above 
to both the transceiving equipment by the side of the outside of the body of the 1st means of 
communication, and the inside of the body and the error and correction processing of 
transmitted and received data are performed within the 1st means of communication. Fear of 
malfunction generating is also very small, without [ therefore ] an overload taking for the 
computer which constitutes the 2nd control means that functions as the 1 st control means in 
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the artificial lieart 1 , or a monitoring means by the side of a patient also at the time of data 
high-speed transmission. In addition to the above-mentioned operation effect, it becomes easy 
to miniaturize it, in order that the control system by the side of the inside of the body may also 
take the composition which distributes the control means by a microcomputer (communication, 
drive controlling). 

[0027]The 2nd control means that performs usual drive controlling and the surveillance of a 
driving state per artificial heart. Since it is remotely supported by the 3rd control means with 
the host computer in which medical professionals participate via the 3rd means of 
communication of a public radio telephone network, an Internet communication network, etc., 
various situations which may be generated in an artificial heart can be coped with properly. 
[0028] 

[Effect of the lnvention]Since the invention in this application has the composition operation 
explained above, it can acquire the following effects. 

(1) the information concerning motion control, sucli as an artificial organ, can be correctly 
transmitted in high-speed both directions - safety, such as an artificial organ, - suitable 
operation is securable. 

(2) generating of a reckless run of the computer which constitutes the control means of a 
system, malfunction, etc. can be prevented properly ~ safety, such as an artificial organ, ~ 
suitable operation is securable. 

(3) Since in addition to steady drive controlling, such as an artificial organ, and surveillance the 
necessary directions to an artificial organ wearing person can be transmitted at any time if 
needed while being able to make a still more advanced control action remotely, largely ** to 
the security of the patient especially outside medical facilities. Since various information is 
collectable from an artificial organ etc., the further progress of the related iatrotechnique is also 
expectable. 



[Translation done.] 
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TECHNICAL FIELD 

[Field of the lnvention]The invention in this application relates to the endernnic infornnation 
transnnission systenn which transmits control information to the control means of an artificial 
organ if needed based on the variety of information noninvasively transmitted to the outside of 
the body from an artificial organ in the living body. 
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EFFECT OF THE INVENTION 

[Effect of the lnvention]Since the invention in this application has the connposition operation 
explained above, it can acquire the following effects. 

(1) the infornnation concerning nnotion control, such as an artificial organ, can be correctly 
transmitted in high-speed both directions - safety, such as an artificial organ, - suitable 
operation is securable. 

(2) generating of a reckless run of the computer which constitutes the control means of a 
system, malfunction, etc. can be prevented properly - safety, such as an artificial organ, -- 
suitable operation is securable. 

(3) Since in addition to steady drive controlling, such as an artificial organ, and surveillance the 
necessary directions to an artificial organ wearing person can be transmitted at any time if 
needed while being able to make a still more advanced control action remotely, largely ** to 
the security of the patient especially outside medical facilities. Since various information is 
collectable from an artificial organ etc., the further progress of the related iatrotechnique is also 
expectable. 



[Translation done.] 
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TECHNICAL PROBLEM 

[Description of the Prior Art]ln order to transnnit a variety of infornnation to an artificial heart, an 
artificial pancreas (insulin pump), other artificial organs, or various measuring machine 
machines in the living body etc. which were embedded in the living body and to control from 
the outside of the body, the research which uses a near infrared ray or electromagnetic waves 
is made as a transmission means of an information signal. When using a near infrared ray, the 
distance which can penetrate and transmit the skin is short in it being about 1 cm, and various 
problems produce it. That is, since the signal transmission through clothes is difficult and 
needs to arrange the transceiving equipment by the side of the inside of the body in a 
hypodermic shallow position, they are for example, this transceiving equipment and artificial 
heart equipment. 

[Translation done.] 
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* NOTICES * 
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MEANS 

The inconvenience of **, such as necessity, has an inescapable imperfect alignment 
prevention means between the transceiving equipment by the side of the inside of the body 
and the outside of the body which must set up a channel between (a pump, a driving means, 
and a drive control means). 

[0003]On the other hand, the trial which communicates by electromagnetic waves between the 
inside of the body and the outside of the body has stopped at transmission of low frequency 
wave analog signals, such as an electrocardiogram, blood pressure, body temperature. On the 
other hand, it is possible to compute a momentary artificial heart ejection flow, blood pressure, 
etc. from instant motor current and the degree of instant motor rotational angle, and to make 
the motion control of an artificial heart more precisely for example, in a motor drive artificial 
heart, based on these various data, in order to realize this, mass information can be 
transmitted and received between the in-the-living-body-outside of the body at high speed and 
exactly -- required -- things -- it becomes. It is expected that such necessity will increase 
further from now on. That is, it is because I will develop increasingly the function of an artificial 
heart, a defibrillator, an artificial pancreas, and other artificial cochlea and inside-of-the-body 
embedding type apparatus, I will exchange much more information between the in-the-living- 
body-outside of the body and control with high accuracy corresponding to an advanced 
function will be needed. In exchange of a living body's predetermined region, for example, the 
information signal between a muscular part of a certain kind and source of motion control of 
this (brain), it will realize further again in the future when it is also near to change to an 
information transmission system peculiar to a living body, or to transmit an information signal 
with this, and to control necessary. Also in this case, it is indispensable that mass information 
can be transmitted and received between the in-the-living-body-outside of the body at high 
speed and exactly. 
[0004] 
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[Summary of lnvention]The 1st control means that makes the motion control of the artificial 
organ laid underground in the living body in an endermic information transmission system [ in / 
in the invention in this application / an artificial organ etc. ], The 2nd control means that is out 
of a living body, and delivers and receives information between said 1st control means, Have 
the 1st transmission means that transmits the information signal between said 1st control 
means and the 2nd control means endermically (without carrying out invasion of the living 
body), and said 1st means of communication. With the outside-of-the-body side transceiving 
equipment which transmits and receives a signal mutually by electromagnetic induction, and 
inside-of-the-body side transceiving equipment, constitute and both this transceiving 
equipment. As it has a digital modulation and demodulation circuit and a data processing 
controlling means, respectively and said artificial organ can always be properly operated by 
processing of high-speed and exact data and bidirectional transmission, it is going to solve 
above-mentioned conventional SUBJECT. 

[0005]ln the above-mentioned composition, it may have the 3rd control means that delivers 
and receives information between the 2nd control means, and the 2nd means of 
communication that transmits the information signal between said 2nd control means and the 

3rd control means with radio system. 

[0006]ln the above-mentioned composition, the 2nd means of communication may be made 
with the composition which can transmit and receive mass data in a high speed and both 
directions with radio system. 

[0007]ln said composition, it can connect with computer networks, such as the Internet, and 
the 2nd means of communication may be constituted. 

[0008]The 1st control means, the 2nd control means, and a data processing controlling means 
consist of one-chip microcomputers further again, respectively. 

while making as [ communicate / communication available distance of the 1st means of 
communication is around about 7 cm, and / on the other hand, / with inside-of-the-body side 
transceiving equipment / it / via clothes ] ~ being concerned ~ others - it may make with 
composition of preventing interference with a system. 

[0009]And further, in any of the above, or a system of a description, a receiving set of an 
information signal from inside-of-the-body side transceiving equipment may be formed, and it 
may make as [ monitor / in the 2nd control means / it replaces with outside-of-the-body side 
transceiving equipment, and / an operation situation of an artificial heart ]. 
[0010]Furthermore in the above, an artificial organ may consist of other artificial cochlea and 
inside-of-the-body embedding type artificial hearts, defibrillators, artificial pancreases, or 
apparatus. 
[0011] 
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[Embodiment of the Invention] Hereafter, the embodiment of the invention in this application is 
described. Drawing 1 is a block diagram showing the related composition of each element in 
one embodiment of the invention in this application. The artificial heart is used as an artificial 
organ laid under the inside of the body by this embodiment. In the figure, 1 is an artificial heart 
embedded thoroughly inside of the body, and is provided with the 1st control means that 
controls an artificial heart via a pump body, the motor as a driving source, and a driving source 
like the after-mentioned. 2 is the 1st means of communication that intervenes between the 1st 
control means and the 2nd control means 3 in the outside of the body. 
The information between said both control means is transmitted with the radio system by 
electromagnetic waves. 

4 is the 2nd means of communication that intervenes between the 2nd control means 3 and 
the 3rd control means 5. 

The information between said both control means is transmitted with the radio system by 
electromagnetic waves. 

As this 2nd means of communication 4, although various communication configurations can be 
used, by this embodiment, what is called PHS that is a personal handy phone system is 
adopted. This PHS fits high-speed data transmission. 

There are little electric wave and influence which it has on medical equipment even if it uses it 
in medical facilities, such as a hospital, since it is weak. 

The system which connects with computer networks, such as the Internet, via a wired 
telephone line as other communication configurations is also effective. And 6 is a receiving set 
of reception only, receives the information signal from the below-mentioned inside-of-the-body 
side transceiving equipment in the 1st means of communication 2, and monitors the operation 
situation of an artificial heart in the 2nd control means. 

[0012]Said 2nd control means 3 is a computer which the wearing person of an artificial heart 
can carry, and has a function which monitors the transfer of information and the operation 
situation of an artificial heart which start the drive of an artificial heart between the 1st control 
means in the artificial heart 1. 

[0013]Said 3rd control means 5 is what processes the various information fed back from the 
1st control means while sending out control information to the 1st control means in the artificial 
heart by the side of the inside of the body via said 2nd control means 3, It is always installed in 
a hospital and other medical facilities, and comprises a host computer under a medical 
practitioner's etc. management. This 3rd control means 5 is added to the steady control action 
of the 2nd control means 3, Or when the state of starting an artificial heart exceeds the 
controllability of the 2nd control means 3, the 2nd control means 3 is replaced, and if the drive 
controlling of an artificial heart is made and required, necessary directions information will be 
transmitted to the wearing person itself via the 2nd control means (monitoring screen etc.). 
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[0014] Drawing 2 explains further. Drawing 2 is a blocl< diagrann of the artificial heart systenn 
centering on the related composition of the component of the 1st means of communication 2 
and the artificial heart 1. The artificial heart 1 is provided with the 1st control means 13 
concerning the pump body 1 1, the electric motor 12 as a driving source of this pump body 11, 
and control of a driving source. 

[0015]Said 1st control means 13 comprises a one-chip microcomputer of 16-bit capacity, an 
encoder, etc. at this embodiment. 

The drive controlling information transmitted from said 2nd and 3rd control is processed, and 
operation of the electric motor 12 as a driving source is controlled. 
This 1st control means 13 monitors operation of the electric motor 12, and sends out the 
information about that angle of rotation and current to said 2nd and 3rd control means. Said 
2nd control means 3 or the 3rd control means 5 carries out the presumed grasp of the living 
body hemodynamics, such as blood pressure and a blood-flow situation, based on the 
Information fed back from the 1st control means 13, and sends thereby still more nearly 
required control Information to the 1st control means 13. 

[0016]Sald 1st means of communication 2 comprises the outslde-of-the-body side transcelving 
equipment 21 and the Inslde-of-the-body side transcelving equipment 31 laid underground In 
the living body. The outslde-of-the-body side transcelving equipment 21 Is provided with the 
one-chlp-mlcrocomputer 24 grade with a capacity of about 16 bits as the ASK modulation and 
demodulation circuit 22 as a digital modulation demodulator circuit, the transmitting antennas 
23, and a data processing controlling means. The inside-of-the-body side transcelving 
equipment 31 Is also the same composition as the outside-of-the-body side transcelving 
equipment 21 , and Is provided with the one-chip-microcomputer 34 grade with a capacity of 
about 16 bits as the ASK modulation and demodulation circuit 32 as a digital modulation 
demodulator circuit, the transmitting antennas 33, and a data processing controlling means. 
[0017]By the In the living body burial and outside-of-the-body side, the light-gage mold coll Is 
being used for the transmitting antennas 23 and 33 in consideration of the wearing nature to 
the body at the Inslde-of-the-body side. Although it becomes so good [ the coupling coefficient 
of the coll between transmission and reception ] that a coll diameter becomes large, the 
embedding fitness to a living body, etc. are spoiled. For this reason, the transmission coll was 
formed In the diameter of 40 mm by the enameled wire of 0.4 mm of wire sizes, and 1 .5-mm 
thickness from the result of measurement comparison of a coll synthesis coefficient on various 
conditions at this embodiment. And It was considered as the form which fits In the receiver coll 
formed on the concentric shaft Inside this transmission coll at the diameter of 20 mm by the 
enameled wire of 0.2 mm of wire sizes, and 1 .5-mm thickness. 

[0018]The control system of the 1st control means 13 grade of the Inslde-of-the-body side 
transcelving equipment 31 and the artificial heart 1 is formed in the shape of a card type In 
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consideration of tlie ennbedding fitness to a living body. That is, wtiile electronic parts, such as 
a one-chip microcomputer which constitutes said data processing controlling means 34 and 
the 1st control means 13, are carried on a predetermined substrate, said transmission and 
reception coil is laid under the slot engraved on the substrate, pre-insulation is carried out by 
the well-known means, and it forms in card shape. 

[0019]it not having the necessity for shape[ of a card type ]-izing as mentioned above, since 
the outside-of-the-body side transceiving equipment 21 does not assume the embedding to a 
living body, but, taking the wearing nature to clothes into consideration on the other hand, ~ as 
much as possible ~ thin meat ~ packing to a small thing is desirable. 
[0020]Although an information signal will be conveyed by the outside-of-the-body side 
transceiving equipment 21, the inside-of-the-body side transceiving equipment 31, and 
electromagnetic waves, it is necessat7 to take into consideration various conditions also 
including the characteristic of an artificial lieart about selection of the frequency. That is, if 
frequency is set to not less than tens of MHz, it must take into consideration that neither the 
influence of the electromagnetic wave absorbing of a body tissue appearing nor floating 
capacitance can be disregarded, but alignment becomes difficult, that interference prevention 
is required, etc. So, in this embodiment, the clock and subcarrier of said one-chip 
microcomputer were made to share, and carrier frequency was chosen by one-chip- 
microcomputer operation clock frequency within the limits. As a result, while the carrier 
frequency from 4 MHz and the outside of the body to the inside of the body was 1 0 MHz the 
carrier frequency from the inside of the body to the outside of the body, it could transmit and 
receive simultaneously, without a bidirectional signal wave interfering mutually by using the 
high tuned circuit of Q showing the sharpness of a frequency characteristic. As for the output 
of the outside-of-the-body side transceiving equipment 21 and the inside-of-the-body side 
transceiving equipment 31 , it is desirable for communication available distance to set it as 
about 7 cm because of the interference prevention between the artificial heart systems 
concerning the invention in this application. There is no trouble in communication of the 
outside-of-the-body side transceiving equipment 21 with which it equipped on clothes when 
communication available distance was about 7 cm, and the inside-of-the-body side 
transceiving equipment 31 , and if interference with other systems is also an anticipated-use 
mode, it will not produce. 

[0021]Said receiving set 6 is for receiving the information signal from the inside-of-the-body 
side transceiving equipment 31 , for example at the time of a patient's bathing, etc., when the 
outside-of-the-body side transceiving equipment 21 cannot be used. The receiving sets 6 differ 
in the outside-of-the-body side transceiving equipment 21, clothes are equipped with them, 
and it does not communicate, and since it will be used near the patient, placing, the ready-for- 
receiving ability range requires about 2m. The performance information of an artificial heart will 
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be sent to said 2nd control means 3 from the inside-of-the-body side transceiving equipment 
31 via tliis receiving set 6, and monitoring of an artificial heart will be made. 
[0022]An operation of this embodiment is explained based on the above-mentioned 
composition. Predetermined control information is transmitted to the 1st control means 13 in 
the artificial heart 1 via the 1st means of communication 2, and the 1st control means 13 
operates the motor 12 which is a driving source of the pump body 1 1 by a prescribed condition 
by this control information. 

On the other hand, performance information, such as a momentary current value in the motor 
12 and instant angle of rotation, is transmitted to the 2nd control means 3 via the 1st means of 
communication 2. 

The 2nd control means 3 computes a momentary artificial heart ejection flow, blood pressure, 
etc. by processing of said performance information, and checks the driving state of the pump 
body 1 1 . When It can be judged witln said computed value that the drive of the pump body 1 1 
Is made under setups, the driving state is maintained. 

[0023]on the other hand, when said computed value has separated from setups, based on the 
reform Information stored beforehand, the 2nd control means 3 transmits the new control 
Information about the drive boiled motor 12 to the 1st control means. As a result, when said 
computed value Is judged to have returned to the specified value, the pump body 1 1 maintains 
that driving state. When said computed value does not return to setups by new control 
Information, That is, for the reform information beforehand stored In the 2nd control means 3, 
when It is judged that the situation Is not improvable, it requires transmission of the new control 
Information for a situation Improvement while notifying the 3rd control means in medical 
facilities, such as a hospital, of the 2nd control means 3. 

[0024]Transmlsslon of the above-mentioned variety of information Is made by the 1st means of 
communication 2 and the 2nd means of communication 4. After predetermined data 
processing was made In the one-chip microcomputer as the data processing controlling means 
24 of the outslde-of-the-body side transceiving equipment [ In / first / In the Information 
transmitted to the 1st control means 13 / the 1st means of communication 2 ] 21 from the 2nd 
control means 3, After being conveyed by electromagnetic Induction and making the same 
data processing as the above In the one-chip microcomputer as the data processing controlling 
means 34 to the Inslde-of-the-body side transceiving equipment 31, It Is sent to the 1st control 
means 13 In the artificial heart 1, and predetermined motion control Is made about the motor 
12. And the Information on the 2nd control means 3 from the 1st control means 13 Is also 
transmitted through a course contrary to the above. 

[0025]ln said course of Information transmission, It sets to each data processing controlling 
means 24 and 34 of the outslde-of-the-body side transceiving equipment 21 and the Inslde-of- 
the-body side transceiving equipment 31. Error judgment of transmitted and received data and 
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correction processing are nnade. Tliat is, for exannple, it is incorporated into the one-chip 
microcomputer 24 of the outside-of-the-body side transceiving equipment 21, error judgment of 
data and correction processing are made, and the information signal from the 2nd control 
means 3 is transmitted to the inside-of-the-body side transceiving equipment 31 via a wearing 
person's body tissue by electromagnetic induction after ASK modulation. In the inside-of-the- 
body side transceiving equipment 31, the receipt information after an ASK recovery is 
incorporated into the one-chip microcomputer 34 like said outside-of-the-body side, and error 
judgment of data and correction processing are made. When there is no error, it is outputted to 
the 1st control means 13 of the artificial heart 1 as it is. Data has an error, when it can correct, 
it is corrected and outputted, but when it is a data error whose error correction is impossible, it 
notifies the transmitting side that the data transmission error occurred, and resending of data is 
made. The abnormal occurrence in said both control means will be prevented by transmitting a 
signal to the 1st control means 13 and the 2nd control means 3, and closing a communication 
circuit by the error judging process of a carrier signal, when it is judged that the communication 
state by the side of the inside-of-the-body side-inside of the body has a certain trouble. 
[0026]Since this embodiment arranges a control means (microcomputer) as mentioned above 
to both the transceiving equipment by the side of the outside of the body of the 1st means of 
communication, and the inside of the body and the error and correction processing of 
transmitted and received data are performed within the 1st means of communication. Fear of 
malfunction generating is also very small, without [ therefore ] an overload taking for the 
computer which constitutes the 2nd control means that functions as the 1st control means in 
the artificial heart 1 , or a monitoring means by the side of a patient also at the time of data 
high-speed transmission. In addition to the above-mentioned operation effect, it becomes easy 
to miniaturize it, in order that the control system by the side of the inside of the body may also 
take the composition which distributes the control means by a microcomputer (communication, 
drive controlling). 

[0027]The 2nd control means that performs usual drive controlling and the surveillance of a 
driving state per artificial heart. Since it is remotely supported by the 3rd control means with 
the host computer in which medical professionals participate via the 3rd means of 
communication of a public radio telephone network, an Internet communication network, etc., 
various situations which may be generated in an artificial heart can be coped with properly. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Dravving ijlt is a block diagram showing the composition outline concerning one embodiment. 
[Drawing 2] lt is a detail view same as the above. 



[Translation done.] 
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ffll5t5^cAXIi#^t LTAXC«lrfl:ffltTV^^, Htc 
i^t^T, l(±#;rtt-5g^t;ffl*^aiixSAX^i:«T\ 'ik 

^ y^ L T Axv mmthrnxmrn^w^M^Lxv-^ 

t c^mt^zit^-t h m 1 mm^m:h 0 . ^iiist; Xhm 
n-^^z i 19 mi EMM«^iac^rEi]t;t3 n h w ^ 

5rLTC^^„ 4(i. ^2Mff^S3tl^3$iJW^S5 t 

wPBi^^^ft-r s ® 2 }ifi#g-c-ft 0 , mMMXz i. h 
-}i^\>z^y)mtmmmm^^imzii\^hmm.<^Ai:jkitti: 
\.xv^h,. isoig2afi#i®4 1 LTfi. a^foiifi 

h h fz}^mim<^ mmmwxmm lt t mmmmzH-x_ 
vmcry^y^ ^^-"^ vv~^[z-^mmim%^ 

ffl£7)SftgS-C-*) 19 . m 1 afi^S2 tcijttl>aj*0#; 

[0012] mimimm^WiM. axi:«co^«# 



*^'»^f TiTtg^: n >- e ^ - ^ T . AX^t^Jl 1 \zii (t 

§ ^ 1 wmm'k t (/>mxKx.'t-mc^)mm^zu h 
9:ti:C:.mzK-^'tmmm\f:m:^=~ ^ y v ^-t-i. stg 

[0013] ±fz. mriQ^3SiJffl#® miES2M 
ffl^f53 ^-/rLTfr^fiiJoAXC^Iit^J^Ct^^ 1 

g(;iij«'iff#^-iimt-i> h 1 1 1 fifij«¥ia*^ A, y 4 
^c^immmmikizs^m^ti. Eewto^ffiiTt^S) i> ^ 

X b :a y b° J. - T-ff $ ixT V ^ S , ^ «lg 3 ffilJfP^ia 

5 ii . ^ 2 fijw^g 3 o?g;ftB^j^$ij«ij)ff tcJn t . & 
s V , Ax^i:«tc« 2 3 mmm 

Ih^mx^h i^^l^znm 2 $lJ»^Si 3 "9 , Ax^i:« 

{<^)^=^^~mmmx) ^ivLxfrn^m^Mw^mm 

\QQ\A^mi\,zii-^^^t-Azmm-h. miit. 
% 1 aft#i5 2 i5 j; t^'Ax^i:« 1 aM'mmowmm'ik 
^^'t-h. \^fzKT.'t-mi^7.T-2^^m^mxhh . axc^ 

JiKi, ^K^Tslsfrl K icO^y-T^frl isOfgllJig 

h LX(^Mm=t-9 1 2ti^mmmc^)mmi>zi^^mi 

[0015] wism 1 1 3(i. :^^mmmxn 

>- 3 - ^--^^o^ ^> fs^ § 0 . mmm 2iixum3 m 
mfj^'^&m^tii mmmmmm ^mmLxmmmtLx 

W¥P5i 3ii, mm'^-^ 1 2foi!)ft^'^t-^ u y^-x 

-^cOHK^^S, €?jilt'P*^S'[f#^miem2, ^3 

sij«^®tciimt-i> , 9aia^2fiij«^® 3 4. t < i±m3 
sffls L . ^mzx^ w^z-t^mtcmmmmi:m i mm^ 

mi 3tMt^S„ 

[0016] mmm i afi^S2 ii. mhmm^mmm 
2 1 t^^l#;rt^^fflfa§^^l=#;^^|lMs^iMa3 i tt-^ 

ffiSSc § tlT V ^ ^ o fr^'HIlJiMgfi^M 2 1 , tV ^ /L- 

^mmmm^t LTfOASKMii)i@fi#2 2 , j^smr 

y7-r2 3 . T-^?itiMffl»^gt LT^a 1 6 f-y b 

ga(7)yyf--yrv-f i^nayt;a.-i^2 4m^MtX 

^^c. #c^iiMSftKS3 1 i^mmm^mms. 
2 1 1 mmc^mmxh o . ^''j^fi^^mmnm^^b lx 

«ASK^fIis|[lIfi^3 2. jMgfiTyv'-h3 3. x-^* 
MJliW^St LTWfil 6f.y bgSi^Vy^'yr-7 
-f n 3 y b° J. - ^' 3 4 ^?:M^ -C C ^ o 

[0017] MSfiry^-^2 3 . 3 3{i. ii:m\xn 
^#crt^io±iig . mrnxuM-i^^i^mm'tt ^ #a u 
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tCj;l>4 Ommg, 1. 5mmJJtffML/;„ 

X. ;^^0|*]^ilJco|5].C,^^S±(^. M@0. 2 m 

m«X-^;><;mt^j;S2 Ommfl. 1. 5mmJ5tJ?M 

[0018] #;rtf|iMgfi^K3 1 tAX'Lm 1 c^W. 1 

5e«a«±tcmiEx-^'*!iaffiij«^S3 4 , s i suw^ 

[ 0 0 1 9 ] -^f , *^hfHiMgfSg-g2 1 i±, ^fe#c/vt7) 

[00 2 0] mmm^mmm2 1 ti^mm^mmm. 
3 1 tmmmzx owigfi^toffiM^^^jitt;*!, 
*\ ^c^mmk(^yM^^z-^\^xi±AX'\:4Mt v ^ a jf#tt 
^isbxm-^c^^^i^^mm-t^smm^, -fts:hh. m 

r V ^ ^ n 3 y e ^ - (73 ^ a -y ^' ^ § ^ 
y vTv-^ ^' o^y b-^-^'iljft^ n -y «tE 

MJiMi*^ ioMHzi:^i,tfc^tc. m-mm^cr^m 
c^m^-m^M^ Hz=F»^^ zttcK mmi^zmsmx^ ^ 

j;t/-#crtfIiMgffS«3 liOffi^bfi, MfiirtgFgStiiT 

c m^ist^igjE^ !> i t *M t L V ^ o Mimmmm:^^ i 

2 1 tfrrtfliMSflSas 1 ^5;flt3^Pttt=i< . {^(D 

[002 1 ]^/-^. irriBSfisg6ii. frmajs^m^ 

M2 1 ^ffifflT-^^V^J©^. M^(f.m*cOA?§»^t#: 
^fJMafiKM 3 1 WIBfi^ ^ aflT !> *6 O i> 
(^yXhh. SM^M6(i;, #;i'l-fiMSm^M2 1 tii:M 

etcM^^Tffiffln> i htc^S^^'^Sfl^fgtEHti 2 m 
m.W,^m-th , coSfg^g 6 LTfrrtfllitSfS 

3 1 Ax^i:««»{^'if tg^ituiam 2 mm^^ 3 



[00 2 2 ] iMM^^i^zm-iv^x , ^ommB-m.<^y\m 
TAxi:« 1 \z&^h%\ wm^w 1 3 tcfeiis^x. c: 

«MfflW« 1 1 ^) ^ 1 $0«#f5 1 3 «;^°>'T*#: 1 1 n 

wmmxhh^-'? i 2&BffjE^ff'eMiff§ii:i.-:&, 

^— ^ 1 2 t:JJ(tl>RB#mftfl, BB$0iEJI«*iOij{1: 

wiB^^ 1 aft^g 2 LT^ 2 iijtp^a 3 tteiit- 

§ , ^2 fiJfl^S 3 ii. frlBififfWfgiO^yiiKc j; 0 S 

B#toAx^i:^jittai?itfi. Mffi^r f lt 7°** 
1 i«igwm^-f:=^-/^t-i>o mias:ffiffltcj; 19. 

1 1 SOiEiiJi^iSjgi^fi^^OTtC^i^ilT I ^ t ¥'J 

[00 2 3 ] frlBSmffl^^KSg^ff^^l-flTV^I, 

fflr-S3(±^-^ 1 2tCiOlEtf)tcMr§fT^c5r$iJ»[t«? 
^MlM«4^l5WKjIt-|=„ iiOiSS, mttt-^m^ 

nmmzm-yfzh-m\^fih%-'^. :^-yy'^^ \ \ 
o%m'WM * mm^ h . mtzt^ummm^z j; 1 1 u 

»T§ ^rl. ^ t f Oif § % 2 3 (±fi[§!^ 

(^mwMmztinhm^mm'^w^z'^'mh hth^zm 
[0024] iM.(^^mmm.(n{^Mm 1 fflfi^S2 , 

Sg23Ift#-S4tcj; O^rS^iSo ffi52M»¥ia3 
1M»^S1 3M35jI$ixSWIBii:t^. ^iMff^® 
2(Cj5(t^#:mBiMSfl^a2 1 fOv^-^^yiilffiiJfP^g 
24 1 \^xo)vy^-/r-?A yx2zxy\^:^~-9{zii\^x 

^mKIS^t j; '9ffia?ixx-^5yiJIM«¥g3 4 t L 

iyiil * L /-cf^tc AI^C« Ucii (t !> m 1 M 
ffl^S 1 3 tj^i^ti, 1 2 t^-^UTFJtJgc^Wfl^M 

3^^oWfgi>|ffietiij*iOMB^MTeM$tL 

[00 2 5 ] wffifKiMotfriasif^Tii, mwm&S:{%^ 

M 2 1 i3 J; t^-fl^^ffliMgfi^S 3 1 a)^^-9mmm 
^S2 4. 3 4tcl3V^T i^gft-f-^tOl^DWirtfT 
-iB^mif^x^Kh. mm.. »2$iJtq*l5 

3 ^> <r)'mm.\%mim\-mm.\'mn 2 1 y y ^ -y 7- 

V'^'^nayh°i-3'2 4tcrsoatii. 

Wif h fTIEMa*^5: § a. ASK ^ilf f*tcm«I^W(: X. 

0S«*i^^fe*aai^^LT#crtfiiJ3MSftgM3 1 

fit-^o ftrtffliMSfigB3 i-c-ii. tfria*mifc^« 
(CAS KflifSoSfi'lf fg^^V y -y Tv-^ ^' n 3 y b° 
.x-^- 3 4 tjX'^jiiii-, ■f-^'c7)iflOfiJiTtiTIE^yiil 
*i=5r§n^ , f£D*^*v^*i^«i^«ttAX^i:«l o 

ffi 1 1 3 tcfti^ s ^is » v^- ^ tcM 0 m, D , 
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^i-Mft LTMff 0ff#^-K t S ; t J; D , miE^SM 

[00 2 6] ^^mmmmit. ±3*« j; a i aft^s 

T -S. ^ 2 ft iJ ^ § a y b° ^ - ^ -f - 

M (mm. mmmm) -thmt^^thfz^. ^mc^M^m 
M}mzmx.x4-m.Wj^^Et^^i>. 
[00 2 7] ^hiz^ xn'tm^z-D^mmcommmm^j: 
'^mzmmm§.(^mm^mn-t^m 2 mrn^m^ . &m 



[0028] 

( 1 ) K-xMWMmmmm\z\^hmk^mwK-nm: 

h-{y{zKTM^^mmzn^hvmomir.^mm\^A 
T^&coT. mzs.mmmmzh&^.m(o^±mmz'M 

[Mcoffi#*iMBJ] 

[01] 1 mmfmi^zimmmmm^^^yyi -y^m 
[02] mimw^hh. 



[HI ] 



[H2] 





